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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION SPECIFICATION

ILS MARKER BEACON STATION

1, SCOPE _AND CLASSI FI CATI ON

1.1 Scope. The equiprment specified herein is a 2.5 watt marker beacon
transmtter station operating on a frequency of75 megahertz designed to
be mounted outdoor on a wood pole or housed indoors. The equi pment i ncl udes
one transmtter, one nonitor, a power supply operating sinultaneously as a
battery charger; an antenna with nonitor pick-up; and a shelter. This
specification also covers optional dual transmtters and automatic change-
over units.. All active electronic devices are-solid-state.

1.2 dassification. The marker beacon transmtting station will consist
of one of the follow ng types:

Type | Pol e mount ed marker beacon station

Type |1 Shelter marker beacon station

The quantity and the type of marker beacon Stations to be provided will be
stated in the contract schedul e.
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2,1 FAA Specifications. The follow ng FAA specifications and standards
of the issues specified in invitations for bids or requests for proposals,
forma part of this specification:

FAA-C-1217 Electrical Wrk, Interior

FAA-G=2100 El ectronic Equi pment, GCeneral Requirenents FAA
Suppl ement 4 List of Applicable Documents

FAA-G-2100/1 El ectronic Equipment, Ceneral Requirenents;

Part 1, Basic Requirenents for all equipments

FAA-G-2100/3 Part 3, Requirements for Equi pment Enpl oying
Sem conduct or Devi ces

FAA-G-2100/4 Part 4, Requirenments for Equi pnent Enpl oyi ng
Printed Wring Techniques

FAA-G-2100/5 Part 5, Requirenments for Equi pnent Enpl oying
M croel ectroni ¢ Devices

FAA-D-2494/1 Instruction Books Mnuscripts Technical;
Equi prent and Systens, Requirements, Part 1 =
Preparation of Manuscript

FAA-D=2494/2 Preparation of Mnuscript Copy and Reproduci bl e
Art wor k

2.1.1 FAA St andards

FAA-STD-002 Engi neering Draw ngs

FAA-STD-003 Paint Systems for Structures
FAA-STD-005 Preparation of Specification Documents
FAA-STD-013 Qual ity Control Program Requirenents

2.2 Mlitary and Federal Publication. The following Mlitary and Federal
Publications of the issues in effect on the date of the invitation for bids

or request for proposals, forma part of this specification and are applicable
to the extent specified herein.

2.2.1 MIlitary Specifications

MIL-F-16081 Fans, Ventilating, Propeller

MIL~-E-17555 Electronic and El ectrical Equi pment, and Associ at ed
Repairs Parts, Preparation for Delivery of
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3.8.3 Mbdul ati on frequency. The transmitter shall include built-in tone
generating and nodulating facilities so that it can be nodul ated by each
of the follow ng audio tone frequencies, as selected (functional reference
nanes are included)

400 Hz (Quter Marker)
1300 Hz (Mddl e Marker)
3000 Hz (I'nner Marker)
3000 Hz (Back Course Marker)

Choi ce of the modul ation frequency and the corresponding keying rate (3.9)
shall be nade by junper connections on the appropriate printed wring
board€{s) or conveniently accessible termnal board on the transmtter chassis.

3.8.3.1 Optional configuration. In lieu of the "built-in" characteristics

of the facilities as described above, the equipnent nmay, at the option of

the Contractor, be designed to provide individual audio-keyer printed

wiring boards for each of the functions described above. Any one board as

sel ected by the governnent, when inserted in the appropriate circuit

receptacle, shall provide the required performance. Storage space for the

remai ning boards not in use shall be provided within the equipment. Accordingly,
this technique will obviate the requirenent stated above for junper connections
to select nodulation frequency and keying rate

3.8.4 Modul ation frequency tol erance. Each nodul ation frequency shall remain
within the tolerances |isted bel ow when neasured under the services conditions:

(a) 400 Hz (Quter Marker) + 1 Hz
(b) 1300 Hz (M ddl e Marker) + 3 Hz
(c) 3000 Hz (I nner Marker) + 8 Hz
3.8.5 Modulation harnonic distortion. The total harnonic distortion in the

denodul ated out put shall not exceed 8 percent with rated power output and
95 percent nodul ation

3.9 ldentification Keyer. The transmtter shall include solid-state

el ectronic keying facilities that shall key the follow ng audio tones

wi thout interruption of the carrier in each of the nodes described

bel ow, with selection of the keying node as described in 3.8.3 or 3.8.3.1.

(a) The outer marker audi 0 modilation frequency (400 Hz)
shal | be keyed to provide a continuous series of dashes.

(b) The mddl e narker audi o nodul ation frequency (1300 Hz)
shall be keyed to provide a continuous series of alternate
dots and dashes.
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system  The contractor shall also layout, design and fabricate the shelter
to house all the conponents of the Type Il marker station (excluding the
antenna) and provide in addition space and power circuits for the addition
of a conpass locator transmitter (not furnished under this specification)
and a workbench (to be supplied by contractor). The shelter and installed
el ectroni ¢ equipnment shall be designed for transportation from the equi pment
contractor's plant to the installation site and future transportation to
different locations by the governnent

3.15.3.1 Appearance. The exterior surface of the type II shelter marker
beacon station shall be insignia white, color 17875 of FED-STD=-595.
Painting of the exterior surfaces shall be in accordance with FAA-STD-003
unl ess otherw se indicated.

3.15.3.2 Shape and Size. The Type Il marker shelter shall be square in

shape with the nomnal exterior dimensions 6 ft = 0 inches by 6 ft = 0 inches.
The wal | thickness shall not exceed 5 inches. The mininmuminterior floor

to ceiling height shall be 8 f£t = 0 inch or 2 ft - 0 inch higher than equi pnent
racks, whichever is the greater. The minimum interior head clearance
(personnel safety) shall be 6 ft =9 inches in work areas.

3.15.3.3 Type || Marker Design criteria. The shelters shall be designed in
accordance with the Uniform Building Code, Volunme 1, current edition. This
specification shall take precedence over the Uniform Building Code in event

of conflict. The shelters shall be designed for a 20 year useful life
withstanding the environnent and service specified herein. The shelters shal
be designed to withstand subsequent relocations, with all equipment in place
after initial field installation. The shelters shall be in accordance with
all applicable requirenments of Departnent of Labor Standard Title 29, Chapter
XVII, Part 1910. The shelter, including roof, shall be designed and connected
to the floor structure so the structure as a whole shall be capable of
resisting twice the overturning nonent resulting from wind uplift forces
stipulated with the floor structure anchored to the foundation. The structura
design shall incorporate all requirenments for openings and support made
necessary by equipnment installed (including the future installation of conpass
| ocat or equi pnent) on or through the structure. Floor, wall, and roof surface
materials shall not be used for support, restraint, or alignment of installed
equi pment. The floor systemshall be designed to support a uniformlive |oad
as determned by the contractor, based upon the maximum |oads inposed by the
equi pnent and personnel to be supported, recognizing that electronic equipnent
my be relocated within the shelter in the future. In no case shall the

floor be designed for less than 40 p.s.f. The floor system deflections

due to live loads shall not exceed 1/360 of the spans, The ceiling shall be
designed to support a uniformlive load, as determned by the contractor

based upon the maxi mum | oads inposed by equi pnent nounted or suspended from
the ceiling. Design loads shall be based on the service conditions

The shelter shall be designed to withstand the dynamic | cads resulting from
sudden starting and stopping during transportation and movenment over bunpy
roads. The dead load of the shelter and all installed equipnment shall be
included in the dynamic design. The minimum vertical shock | oading shall be
3o and the minimum | ateral and |ongitudinal shock |oads shall be 1lg. Shock

| oads shall be considered to have a mininum frequency of 20 Hz.
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floor be designed for |ess than 40 p.s.f. The floor system deflections
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designed to support a uniformlive load, as determned by the contractor

based upon the maxi mum | oads inposed by equi pnent nounted or suspended from
the ceiling. Design loads shall be based on the service conditions

The shelter shall be designed to withstand the dynamic | cads resulting from
sudden starting and stopping during transportation and movenment over bunpy
roads. The dead |oad of the shelter and all installed equipnent shall be
included in the dynamic design. The minimum vertical shock |oading shall be
3o and the mininimlateral and |ongitudinal shock |oads shall be 1lg. Shock

| oads shall be considered to have a nininum frequency of 20 Hz.
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AC line voltage varied over the service conditions range. The charger shal

be capabl e of continuous operation at rated current over the service conditions
range of tenperature and humdity. The charger shall incorporate adjustable
float and equalizing voltage potentiometer(s). Float voltage shall be

adj ustabl e over a range of 12.4 to 13.4 volts or 24.8 to 26.8 volts utilizing
the mddle 60 percent to 90 percent of the total control travel under nornma
test conditions. Equalize voltage shall be automatically 1.1 + 0.02 or 2.2+
0.04 volts higher than the float voltage setting or shall be separately

adj ust abl e over a range of 13.5to 14.5 or 27.0 to 29.0 volts utilizing the

m ddl e 60 percent to 90 percent of the total control travel under norna

test conditions. The charger shall be designed to recharge a fully discharged
battery bank wi thout overlapping or actuating AC or DC circuit protection
devices. Circuit protection devices shall not be over-loaded or actuated
under any external circuit condition, including short circuit at the charger
output termnals

3.21.1 AC switch and indicator |ight. A DPST toggle switch and green indicator
light (1-3.16.5.1 of FAA-~G~2100/1) shall be provided for the control and
indication of primary AC power to the battery charger-power supply.

3.21.2 Power consumption. Power consunption fromthe AC Iine shall not
exceed 200 watts with the transmtter operating at rated carrier power
and the battery charger-power supply providing equalizing charge to the
battery.

3.21.3 Loss of AC power. Loss of AC power shall not result in interruption
of transmitter operation (provided that batteries are installed). See also
3.23.,

3.21.4 Carrier power output stability with AC input variation. After initia
adj ustnent of the transmtter carrier power to 2.5 watt output, the carrier
power shall not vary nore than + 10 percent when the AC line voltage is
varied over the service conditions range.

3.22Circuit protection. In addition to the circuit protection requirements
of 1-3,7, FAA-G-2100/1, DC circuit protection shall also be provided. A fuse
shal | be provided to protect conponents of the transmtter. A second fuse
or, at the Contractor's option, a series resistor shall be provided to limt
the DC current applied to the nonitor control line to 1.0 anpere.

3.23 optional dual transmtter.. Wen dual transmitter stations are so specified
in the contract schedule, two conplete transmtter units (as defined in 3.1)

and an antenna transfer unit shall be housed in the transmtter shelter of 3.15.
Aut omatic changeover shall be provided to turnoff No. 1 transmitter and nonitor
and turn-on No. 2 transmtter and nmonitor when No. 1 nonitor alarms. Transfer
tinme shall not exceed 1 second after alarmindication on nonitor No. 1. Wen
monitor No. 2 alarms, the station shall shutdown. Restart from shutdown con-
dition shall be acconplished by manual reset. \Wen batteries are not installed
and AC power is renmoved, the transmtter in operation prior to the loss of

power shall be restored to normal operation upon subsequent restoration of

power
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or, at the Contractor's option, a series resistor shall be provided to limt
the DC current applied to the nonitor control line to 1.0 anpere.

3.23 optional dual transmtter.. Wen dual transmitter stations are so specified
in the contract schedule, two conplete transmtter units (as defined in 3.1)

and an antenna transfer unit shall be housed in the transmtter shelter of 3.15.
Aut omatic changeover shall be provided to turnoff No. 1 transmitter and nonitor
and turn-on No. 2 transmitter and nmonitor when No. 1 nonitor alarns. Transfer
time shall not exceed 1 second after alarmindication on nonitor No. 1. Wen
monitor No. 2 alarms, the station shall shutdown. Restart from shutdown con-
dition shall be acconplished by manual reset. \Wen batteries are not installed
and AC power is renmoved, the transmtter in operation prior to the loss of

power shall be restored to normal operation upon subsequent restoration of

power
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5.2 .2 Type ||. Equipnent. Preservation and packaging to items to be delivered
in the shelter shall be in accordance with paragraph 3.7.1.2 (Level c) of
MIL-E-17555 and packing of these items shall be in accordance w th paragraph
3.7.2.2 (Level ¢) of MIL-E=17555. |Itenms to be delivered separate fromthe
shelter shall be in accordance specification (MIL-E-17555, Level A, Methods I1).

5.3 Packings., Packing of itens to be delivered for the Type I, and the itens
that are to be delivered separate fromthe shelter for the Type Il shall be
in accordance with specification MIL-E-17555, Level B. No nore than one

set of equipment and associated itens shall be packed in each shipping

cont ai ner.

5.4 Marking. Each package and shipping container shall be durably and |egibly
marker with the follow ng information:

Name of Item and FA Type Designation
Serial Number(s)
Quantity
Contract Number
Federal Stock Number
G oss Wight of Container
Manuf acturer's Name
6. NOTES
6.1 None
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